- ^ q EUROPEAN PATENT OQCE 
Patent Abstracts of Japan 



PUBLICATION NUMBER : 08340156 

PUBLICATION DATE : 24-12-96 

APPLICATION DATE : 13-06-95 

APPLICATION NUMBER : 07170356 

APPLICANT : SEIKO EPSON CORP; 

INVENTOR : KANEKO TAKEO; 

INT.CL. : H01S 3/18 H01L 33/00 H01S 3/105 
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ABSTRACT : PURPOSE: To provide a surface emitting type semiconductor laser of a structure, wherein 
a luminous spot on a laser luminescent surface is suitable for arranging in close proximity 
to an object. 

CONSTITUTION: One pair of first and second reflecting mirrors 103 are formed on the 
side of the surface of a semiconductor board 1 00 with a first electrode 101 formed on its 
rear and multilayer semiconductor layers 104, 105, 106 and 109 are provided between the 
mirrors 103. The second clad layer 106 and the contact layer 109 among these multilayer 
semiconductor layers are etched into a columnar form and are formed into a columnar part 
114 and insulative buried layers 107 and 108 are formed on the periphery of this columnar 
part 1 14. A second electrode 112, which is formed on the side of the end face of the part 
114 and is located on the beam emitting side of a laser, has a plurality of apertures 1 12a 
facing the end face of the part 1 14 and the peripheral edge parts of the apertures 1 12a are 
made contact with the end face of the part 1 14. A second reflecting mirror 1 12 is formed in 
such a way as to cover the apertures 1 12a. 
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[0 0 6 8] Lfr£&. 2*gl 0 N i tA 

uGe^tA^ftSTMIl 0 1 ^*JfM$nT. iS 

[0 0 6 9] <W~tf5SlS»l«0 *KEJ6«|0^!»ft:U- 

2 a^LT, C1©&H1P8B1 1 2 a OglStilci* 

wi/fcu— yjt^-en-^ntirtt^n-s^ticft*. ;r© 
[0070] 01 &z>*ia 2 (c^-r±fiijm® 1 1 2 &itf 

ffljfgji 1 0 1 £ffl^T, — fcf©Kfcf$ y— 1 0 3, 11 

SUBrtKHflK&ATPfTfcn*. £©££. &B3PSB1 1 
2 a©«gk{C'f-n-?n±«iJ«ffil 1 2*^^$tlT^-5 
PDnffil 1 2 a©«#|RjTKH:J9— fc«*aA£ 
fT^^i^T^. ^©PPgPl 1 2 a©&&*'kfttt£: 

^iRH"«a^#FStt)B i o 5 msssit 

©S^m«t£&A^*;i£#n>mi:ft5. U*»t>, 1211 
1 fc^Tft*©^^-- If tJttfcLT. ziyfth® 
1 0 9lza>p? h£*l£±fflttSl l 2©n>^i7 h 

[oo7i] comifgaAicio. a^#Fsi4ii o 

5Tft;!>t5S£U MPSBl 1 2 afc*fGrrs«*««fc 
T£/$£nfc;i©7tl;i, DBRS7-I 0 3 h^Wfe^ 

-a. ttA3nfc«ssai;sfej5i£sniiiB$nfc3t 
». ft«s$#i 1 4©«Hta*a*nfcsei. $g2*g 
agio 7, 1 0 8c«toMi;^»&n» 2ws«k< u- 
tf ftff 5 c t -a. 

[0072] h 1 K*TnB«iw*«BBesnjik+ 

1 ic^T <fc 5 tc, loaiiwoiKtii 1 2BTT 

[0073] MPgui2a ttt\si?z%mmmz&\,* 

Tit. ^O0*rt£»»[Sn-5U-if3ttt, n>^^7h 
1109 7-111 t©|fffitT«[© 

iHW©±ffliJ*®i 1 2©i«To««K*v»Ttt, £©« 



(8) ^¥8 -3 4 0 1 5 6 

fill 1 2lrTU-+fM£©X^.;i/^-(RJR^t , 4^ % 
fi^E— h*rt*&&-5. SffiipgW©±ffl!l«fi I l 

2©ittT©ffi«Tli. ^©mffii 1 2 ©TEKljSOflfW 

[0 0 7 4] *ffii|gW©±«mffi 1 1 2(DIT©^«T 

v— 9 mt. ?tai77tbTff snr, &l5. - 

U «©0l l©»«*tH*tt«MB**fc"rctlc 
m^1iW©±#jmS 1 1 2©IST©rH^T 

[0 0 7 5] d©«t^l^ #2fc6S0!Ttt. «««W©+ 
£*#0±»Mn 1 2K«fc9, -^©ttSgi^l©»ii 
rao©l»PgBl 1 2 atm-r-5«t5{c»8fr 
5:<h*(Tt, Snaffll 1 2 atx^^-tf-i?^ 
ff-f-SU— tf7tT*^T, Lfrt>£MPg|$l 1 2 aA<« 

[0 0 7 6] (tttfgRfr. fflnmRZSMQVy^O^ 
ft) fc\Z. H3£#!$LT> S 1 RXf® 2 tC^-fB^T'd 

**Jfi«t*^Ttt. ftttg&# 1 1411 ftffl 1 1 4 a 
RlXfiai 1 4b*»6tt*Jg»T*0, ±ffi«ffil 1 2 
©4^tCI5fS,;*tt£liBPg&l 1 2 tiitiEISMtttvT 

[0 0 7 7] S3!c^-T7;i/7 7^-> htt« TfB©&^- 

35 [0 0 7 8] 

L 1 : fittgE^-1 1 4©ft321 1 4 a©ft$ 

L 2 : 1 1 4 ©M53 1 1 4 b©fi£ 

L3 : UPgBl 1 2©-3©ft£ 

W : ^^^^^©MPgBl 1 2 alWlcttlB-r-SiWi 

@1 1 2©i|f 

P : P«-r^>zio©^pgl5i 1 2 a©4>i5raS§BI 

tt^gg^l 1 4©ft32©ft$L 1 ICO^T^f 
L 1 S3 0 nmtf&^t^Ztifi^l-^ LI 

>3 0/immt, dOttttBB^l 1 4S$tl3t*ig 

40 sfcftAf^mattftt&fcu cniCctD¥^#u-if 

[0 0 7 9] ^©fttt^l 14*. fi32l 1 4 a&tf 

Ms 1 1 4 bfrzttzmmtbitmmt, 

1 1 2 a^^-tnfnaiitsnsi/- tf7t©ii&-ffi*. 

ttttSB^ 1 1 4 ©Mffl 114b fcWTfc^flttflASfc 
*TfeS. C©gSl 1 4 a©fi$L lRZ>*Miai 1 4 
b©S5*L2©MfclJ, 
1. 1 XL2^L 1^1. 5 X L 2 
50 ttStiK Ll«il. 1 XL 2 jfrSTifc ■&<!:> ^ 



15 

£Ctt, ML 1-2 2 Mm. «JBL2-2 0umfc« 
tO 0 8 0] 4BB«f 1 2 a© 

P=W+L3 

[0 0 8 1 ] £©** W Bg*P 

2 a ®-sa®**L 3 *«<■*-**. fnwut, * 

t0 0 8 2] * r . ±«NHI112K:»*sn4Ha* 
>12a»»«|:^ T#iT6ii *SWt#lTtt. - 
^©ftttSHM Ht^tTMOiPStl i 2 a 

ifiig&O. iP«ll2aOi;yfPH ttttgfifrl 

#^-!ftJtttUT. *£JK0i|0lHClffii l2a^n 
10 0 8 31 ^> -MWMi i 2©figwi:3n T 

C0 0 8 4] *«t«fc*l» Ttt , c©±«*ai i 2 

-So 

[0 0 8 5] ±E©Cift W «i. *a*Mi=*» 

10 0 8 6] P<7| t mfcr*Jk*fc|4. ±ffl 

•«1 1 2<D«*ffw®ra4t. ««©a*t*V»T*. 
WS0. S^miRfcT****. MD«H2a©- 
^©JI^LSS-S. 5 tf m^(:^ LTfci p<7 

t0 0 8 7] COJjifc, P< 7wm ^ SmW: 



(9) 



76 



#H¥8-34 0 1 5 6 



fit, 0. 5SW<5« m Tt, T , *o, ^ L3 < 
t0 0 8 8] *&. ±SLft±* 0 , =00»D«U 
FPfc* -f*lW-*C (B14M) 

[0 0 8 9] PS5. S^tJatiWttt. 0 

t0 0 9 0] fr*. ±tWBl , 20WBWtti 

Wmin=A (0. 8 urn) xi/ 3 5 

-i^il 3 *** ±ffimffil 1 2 ®«Wwtt. *© 

[0 0 9 3] (U- lf3t©*#tA) Hl4«t.|c»ttDt 
fO 0 94] ■! 4(0^0*, ***>■! lfesri , 

t0 0 9 5] ^ U^-ysH^ 
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CtkI- V -if gffi©«-& I' tt> it 7* t°- 7 c ^41* 
[0 0 9 6] (m2£ffi0ij) EI6£#!$LT!fS2 

[0097] ^(Dm2mmmv\t, ±.mnmi 1 2&- 

o©fttBM?Ll 2 OStU r©— 0©7c£tl&f?Ll 2 0 
£B3-3©BfjPg&l 1 2 aCtt«*fc»C. n>^?hlS 
l 0 9±i:Mx.«tmott«t3^l}i 3 0£ffigL 

[0 0 9 8] d©tt^DSm 1 3 0 tt. -?-©T^O^ 

1 2 a tutfa-rzmmTftmznz i^— yjtoRS*- 

[0 0 9 9] JBS^-FftftftSnittWOaSWl 3 0 

4, 105, i o i o 9 utmt^m^^-o 

J&BjWBJRSn*. £©«©**»£ LT, Ta,Os, 
S id, S i Nl$&mtfZ>ZLttf-?%Z>. 

[oioo] doao«RT»j«$nfctt±w , «ai 3 
o *»jer*fc*ti4. 3©*ant?L 120* 
*"t*±«i«ffii 1 2©»it«c. ^ffiMi 2 0 

rti;Ta..O s ft:t'$:IfL, -^©&7:* h U V ^7 7 w 

[0101] tt±W «*J 1 3 0 ©fttl©*m t tt 
« D«« 1 3 0 ©T2r ©»«"?««£ n* U-U%©» 
MQffil 1 2 a £#fo-r***T«iB£n5 

t>-?#5. ;i©ffi©*tK<hLTte, GaAs, 7t^7 
7 X S i . &K& if £ 5 Z. t1P&S -So 
[0 10 2] GaAsl;Ttt«DWl30SMn 

tt«J0«*f 1 3 0£&JST«t$*&Cti, Xy?> 

[0 10 3] £©82 2l«MK«*¥**l'--tf'fiBI;: 

U— *#©»£#, WPffll 1 2 afc*t|Srr*f8fi«« 
Ct*iSn6l/- tf#©Sfi£Jlft-&ifc». SB1SIJS 

«tra«t. s^oinai 1 2 a a»£. ftfflisja^n 
*oHP*l 1 2 a ©4 , <>KX*;i^—lf-ir 
Bst3©u-tf#£ffll*Stf* fc*s. SB 2 

mmmoffl m& 112a, 1 1 4 ©^m. 

HPffil 1 2aOM, SlilMiHiCKSt 
#•5. 



(10) ttM¥8-3 4 0 1 5 6 
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[0 10 4] SBl**H£ttfc*jftli, ttttBffisfeN 3 

0 IC <fc 0 mffia A £ff 5 £ t $ ft t>jfeT* 0. £ © 

[0 10 5] (tH3*lt«> H7*#«IUT» IB 

[0 10 6] ^©JgSMMIKfc^T'b. ?B2 3lJS0iJ£ 
RSI::, ±ffl*ffil 1 2tt-o©3fctHW7Ll 2 0£*T 
4. $2£)Kffl£A&«jAli. -»©5 5-l 0 3, 1 

1 l©W©^©^a3}#l*II, tfctJJOSMU 4 

[0107] 0 7 tt, fi^#F«14lg 1 0 5 ftK, #J;L 

JBfiKU ^n^tt«0aiil4 0tLT^>. 

I 4 0 5Mt5fci{)©'ft>^Igli n>^7 h 

I I 0 9©JgJGfc» iCfi 1 5 ^t*»T?*-B. 

[0 10 8] 0 7 ©09ICft*.T, S2J77H1106 
©— pBIC. ^F«i«M£«<f6fToT. J62*5vFJHl0 

LTt>«tK ^©T*iEt)i£»n:Sfe> 3>^?Mi 0 

[0 10 9] ^©JB3*16«t*tiT"b. tttflOgEWl 
4 0S*trSiM«T©!^-1f#©«S ; e--K#. *■© 

ftoT, JBl, JS2*««£BH*fc, Eo© 

««**«:fti,T, fflfls&sn, *o, n pan 1 2 

30 iMEyfftCH:. JBl, m2 3USCTi:|WimiCK«T-S 

[0 110] *%BJ«±f2*te^J(r(E!6$n-5t>©T« 
*^©Sl'©«EHrttfa-*r©S^SI]!£^nI^T 

[0 111] ft^^l 1 4S«itl/T, ^©Sffl^ 
lRlCfi»iiiS}»^S«^ttt. WPSP1 1 2 a(DBVtt 
L-Ttt, 0 8 (A) ~ (D) fcS-f <k 5 IC. &&^© 

40 5l:SItL, ^©HPSEl 1 2 a©Sj23i:¥fT^^lS] 

4tt*t , b>b*i»i*r, n**a*©«ttic*sr-5 

[0 112] 

[^hj©5(4*] &±mwhfcmr)- mxmmmi 5 tc 

50 
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[0 113] 

imffivffimttmw} 

(a) ~ (o is, *n*na 2 ics-rasa* 

[0 5] (A) ~ (C) «. ®4lZ7R?Mm7a-tz\~ 

[0 6] **W©*2*JS«t4j { t5jii58)t a ^ ## i ( , 
[0 7] *»W©*3**«|R:*jt«ii f j 8>tffli|i##u 

[08] (A) ~ (D) |J, HQttfcftRtfJgttojejg 
[0 9] «na©JBttfc«t0U-if3Kofi»jiio^ £ 

[0io] ^©^Wfru-tfsaoBffis^isag,,^ 

[011] a*0«0*«#^-!fS«»riBt*l«Wlc 



(11) 



20 



#M¥8-3 4 0 1 5 6 



[01 2^^©^^-^^^^^^^ 
[01 3] *Wft©*^-tf** ¥ff fl tr5feJi)(0 
[014] 0 2. HlOfttfHllfc******,,.. 

[0i 5] asosstiso^ftu-^B^gj^ 
^^wic^r^ffiST*^,. 

10 1 31 1 ©«ffi 
1 0 2 

10 3 fg i OJEfts 7- 

10 4 31 1 * 7 y Kg 

1 0 5 gftJl 

106 *2*5yFJI 
1 0 7, 1 0 8 ffl&Jl 

109 n>^/7hJ@ 
1 1 1 

# 112 m2<Dnm 

112a fflnffi 

1 1 4 fttf 

114a gjiS 

114b £0 

1 2 0 K&ttlL 

1 3 0, 1 4 0 ttSjr>«# 




(13) 



ftW¥8-3 4 0 15 6 




[015] 



